The elevated T-maze as an experimental model of anxiety.
Anxiety disorders are heterogeneous and existing animal models do not discriminate specific types of anxiety. The elevated T-maze is being developed to fulfill this purpose. The apparatus consists of three elevated arms, one enclosed and two open. Inhibitory avoidance--representing learned fear--is measured by recording the time taken to leave the enclosed arm in three consecutive trials. Unconditioned fear is evaluated by recording the time to escape from the open arm. Restraining the animals at the end of the enclosed arm for 30 s did not change the first (baseline) withdrawal latency, indicating that rats are not escaping from the experimenter's hand. In addition, rats trained in a T-maze with the three arms enclosed did not show the usual increase in withdrawal latency over the three consecutive trials. These results indicate that open arm experience, not handling, motivates inhibitory avoidance learning. The same experiment also showed that the latency to leave the open arm did not undergo habituation over five consecutive trials, thereby providing evidence of an aversive motivation for this response. The anxiolytic agents diazepam (benzodiazepine), buspirone and ipsapirone (5-HT1A agonists) as well as ritanserin (5-HT2 antagonist) selectively impaired inhibitory avoidance while leaving one-way escape unchanged. Similar results were obtained with three putative anxiolytics: the 5-HT2B/2C antagonists SB 200646A and SER 082, and the 5-HT2A antagonist SR 46349B. However, RP 62203, another 5-HT2A antagonist, was ineffective on both tasks. In contrast to the above anxiolytics, the anxiogenic agents yohimbine, TFPP and mCPP facilitated inhibitory avoidance. Escape was not affected by yohimbine, but was moderately attenuated by the two 5-HT2C/2B agonists. The 5-HT releaser and uptake inhibitor D-fenfluramine tended to enhance inhibitory avoidance, while impairing one-way escape in a dose-dependent way. The antidepressant clomipramine also had an anxiogenic-like effect on inhibitory avoidance, but did not affect escape from the open arm. Conversely, the phenethylamine hallucinogen ALEPH 2 did not affect inhibitory avoidance while impairing escape. Nevertheless, the similar compound and 5-HT2A agonist DOI was devoid of any effect. Also ineffective were the psychomotor stimulants D,L-amphetamine and caffeine, the reversible monoaminoxidase-A inhibitor moclobemide and the neuroleptic haloperidol. Finally, micro-injection into the dorsal raphe nucleus of two drugs that stimulate 5-HT neurons, the excitatory amino acid kainic acid and the benzodiazepine inverse agonist FG 7142, facilitated inhibitory avoidance. Kainate also significantly impaired escape. In contrast, intra-raphe 8-OH-DPAT, which inhibits 5-HT neurons, selectively impaired inhibitory avoidance in a manner similar to systemically administered anxiolytics. These behavioral and pharmacological results support the view that inhibitory avoidance in the elevated T-maze may be related to generalized anxiety disorder, while one-way escape may be associated with panic disorder.